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h m 2 g«Ltco[s]8g i &flt *. 5 ¥$H¥mmX'tb o T . 

WIBsR^^y.^ttv &l&mt>*b mm I31SS: 
^ L,T IS 2 Sffi^te^ $ tilt t> co -C fo 3 r. i: t ~t 
5, ¥#<*i£B. 

_t~46^U SfIIE^^S'7'-hwlHl8StSiJIE^2S«-h 

ie^^2/^^2S«±^«5^l, mmm*^-y7± 

striae 2 istit, /yvhSffi^fflv^ci:^ 
t-rs, *N*fMSB„ 

±~*g^U StJia^l^s/^Ji<D|HlKtStrlE^2St5-h 
©UllSSrUS*-*-*, ^^ift-fcot, Xtt, SSl£ 

IE5g^5'7*«rm2S«Jb— S(IIE5g^s'r_h 
<DlaIKi:«tflE»2SSJiO[H]8S^i^-t5, ^ttiSB 

•5;:i:£##t^£K ^#f*:3£B, 
^aSlffcSlBI-^-C, ffifia^y > hSSXHS9IB7 

R, flfch-SBiftESrl, f?sg£*i.£«JEE|srF«rVfc -f-S t 
RKV 

co, ¥S#2£BU:*i^T, €-E#HK*tLT, ttttBfc 
R, IT^$ixS^?SSrT ttStt, 

RC<t 

[|fjR«8j lt#«6X«^*«7|EStCO, 
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BICJ3V^-C, gE«i|S*W, EiBSSrU fiEiBiUS&d, fefet 
R=rL/(Wd) 

[lf#JS9] lf*1l71EStCO, ^ifMfcglBKiS^T, 

C= £ S/t 

[M«10] »*«175S9cov>-rH*>l«lc|S« 

immm 1 1 ] smosi i o?s«co. ¥*#&bk:*iv* 

T, SfflS^2SScoMIB^h7>-v 5 ^^^^*nfc 
Ht#JS 1 2 ] IfjfcJfi 1 75M9 cov^ix^l^lzlE® 

co, ^##!8bk*s^-c, mfflskmm+fr^m^^t v 

20 D^U^ty^i^T-feSCt^t^ 
SB. 

[If*^ 1 3 ] If 1 2 IBi&cO v ¥##i8BU:*iV > 

t, assess 2 afcomsa^B:*^ hP^Uj't^ 
[it mm i 4 ] m*m nxttn le^co, 

RKV 

ISM15] 4lE«feC0, ^^*i£Blil3V^ 

i£i»*s<SrW, E«S64rL, BEi»ffS:d, 
ISftse&r, t LT, SJIEffifitffiRiJS, 
R=rL/(Wd) 

J: 0 4: SrWKfc-T*. ^#fr3SB. 

40 1 6 ] If ^« 12XB13 IE«cO, 

1 7 ] If 1 1 6 »V»i*Ji*vi 
®co, ^tt:^BI^:*3^^-C, $ h icflftlE^ 2 £fi t ifi t) 
fefc>$^.5*4S«?r{ix., Sftl2»i2S«Jicoll]BSiiSgir 
SS^ 4 £&-tco|e]8& t SMKS HTV C t «r#^t t -t 

1 8 ] If mm 1 7 IBffico, *^{*|£Blc*JV > 



(3) 
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zjnynzsxmi-tx* *we» 2 swm&/ 

3g3tJf / £«E k v - 5 o "C v * 5 £ £ #SS i: 

[g|M2 0] IS*3gl 7 75111 9»v^n^l3SI- 
fE«m. ^^gtc*5vs-c, «frl2»2S«i:mIIB»4 

w&k-tz. *mt*mmo 

[f»#>£2 1 ] S»*«2 01S«O s 
T, ffir|E^2SKI-it'<-rBiJIS^4S«^l/2J&l±2ffif£jl. 

^ 4 s« t (nmmm^ <nm*o. ivc^t-c^ set* 

imxm. 2 2 ] If 1 8 ¥3ltt:=g§gU:*sv > 

-c, mw^m^-tn^v^yj^fx^-h*). n(riasf52 
sic, mm%4m&fttevibt>zHx\^z.k*w&.k 20 

[iM2 3] lf#3S 175^2 2 0V^-f^l ^|C|E 

@co, ^#(*:^@IC*JV>T, stiia^2Stg±»?iai«<i 
fld|S^2StRWt>i:orojai^tt3Ux^$ttTV^ 
Sit ^»E. 

30 

[fft#E2 5] |»#3S175S2 4 0V^ix^l^(w|E 
k. 

M1BSS lSKA^ HWBBMBR £ t> t o«±^tf ift^ 
IUBJIIW f :/±<£>|h]8S t iftiESg 2 S«JiC.|HK4r^ 

■tzx.uk. *mzzzk&¥fmki-z>*m#mw.<DM 40 
me ft i <b fltneaigis^ * t> t o«±^tf sn^-^ 

ffi&M+f-y?*, WIEIS3^^p>. yy^hSffix 
u^soOi/^y > HHlSSSST-fe2)ft2S*s±-te 

■rzx.mk. zwiz.zzk&i&mk-rz^mitmutom so 



Jt#tfc. 

[If#^2 8] m*m2 6X112 7fE«tf>, ¥«{«:$t 

im#^2 9] f»#^2 6M2 8<^-f*U»>l JSC: 
s^trtMTU ft3SteJi--te^i-SXM 

[0001] 

i&w<Dm-t-z>&ffiftm fin? * 

[0 0 0 2] 

±#<d-m&x\ ^ti^nmrn^^mmx-^z^ 

mmL*-wk \^xn-<r>mm^^^&xmm-rz 
m&\a*. mmm<»mmm*&i¥&Lirz>ittb<Dmmxm 
mtmm^o^xtf&mkzthztitb. -m#)\^ mm 

= x L*»U** S 5>» ge^^Stgfe 

[0 0 0 3] ^:CT% #lffic>3§9i#e>te> ftlStRJit? 

k%2 mm± nm&z&m Lt^gtWfStsc 

^l^fy7 , 4:»2SS±-g?L > 
7"±<OleIK k m 2 SSLhtfXelSS&g^ LT*^ISr 

ststvsa^idfc- (ti«ti^^ *@a@-r s c t *5 x # s 

[0 0 0 4] SiJfii J ?>^07'o-fe^ic:fi x u— y 5 

C^e>«6*SWtt, -Plj^fi, T. Shimoda. 
et al, Techn. Dig. I EDM 1999, 289, S. Utsunomiya, 
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et al, Dig. Tech. Pap. SID2000, 916, T. Shimoda, P 
roc. Asia Display / IDW ' 01, 327, S. Utsunomiya, 
et al, Proc. Asia Display / IDW ' 01, 339ICg$L 
V\ 
[0 0 0 5] 

\-z&<&ix-jt&$.x\ m*>x*w<n¥m&mw. 

[0 0 0 6] Lri»L.#d 5 e>, '&&<OMQl8,m7'n-txX' 

14, v*4i**?ftn#i.D<r>fsmz.x. } o, mk*?im. 

[0007] *zx\ #3swi4, mimm±xmmm^ 
14, nss±tiiEi^4ffSu, mmm^x>to 

Sk±f;ttm*?- y y&Mffi U m 3 StS-h^lE^ us 

[0008] 

mi&tiLfrbmmzti-. t&2m&.~%s^zixizm*^y 

«iJIB^2StSI4, 7*y > hS«X»47U^v-^/U7 p 
[0 0 0 9] »iilC|4, SfHESg^s/^4, 
CD-C-&5. 

[0 0 10] *fc#3§W<^##g§gl4. sgiS8Lh-e 

fe^U, WIB^T-^?'^±WlilKi:MI2»2S«±WlEl 
[0011] ^^SP^^ttg^, SB 1 SS±"e 
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tT?fcot> XI4, «lS«_hT-«illg^4r^L, M 
IB«^-?-4rT>i:oeiJi^ti'*^5'7'^fi]«tU, 183 

e?u t«iiB*^s/^±ro[HiKi:itfia»2atg-hwiHi 

10 [0 0 12] »®t-l4, M!E7*y VhSt5X(4SfIIE7U 

**sfnrfy > MEitestR»4, m&wm*^ ■fxte&m 

[0 0 13] _t1E*fifcl;U:Kf4\ 7-y VhSSXJ4SaiS 

«T-#S„ Mid, »2SSiLt, 7U*V/^!)y 
MlK*fflv>5i:#tc|4, Stettin *£, *if 
20 *5 WtE-C, «*tfc < V - k &X 

[0 0 14] *?3glcf4, *^WC^a|^g(4, «-gei® 
RKV 

[0 0 15] *fc, #B*fc*H,-C, ffifctfg&R, Sfi 

RC< r 
30 Sr«fci-„ 

[0 0 16] ISiStg&L, SE^^r 

R=rL/(Wd) 

[0 0 17] *fc, #Ei»i:fl&wgeilS»fi^t)ffi«ISr 
S, B»fctt3trfftttKfcov%-<\ «6i^J?*t, 

C=tS/t 

40 [0018] ±ie*^ic xtitt. ssMWft. m&mm. 

[ooi9] sfjgi-»4, m&mt&mi-te. «Rh7^ 
[0020] Sfria^2«srofttrlsS¥^h9>' 

^$tvfcffit»4S^5ffil-, hn/V^^t 

so [oo 2 i] _tfa«figicj:ixi4\ zfv ^h&mxn^u 
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[0022] »jgi-tt> ^5§w^#<*^gw. mcM 

•5ia®U:*tL-C, fefttlfi&R, ho^Uy 
RKV 

[0 0 2 3] $P>ICC»*!r£\ Wttfcaiu-;? ha/ix^^s, 
W, BEi^g^U &$y?&d, Sfei^^rr, t LT, ffiJjiHiS 
R=rL/(Wd) 

[0024] -klE«f£K£*ltf. ^16^ t LXiK h 

s„ *fc, eittwk enuw, sa»*g, ssi^g, job 

[0 0 2 5] »ai-r±. «te* J F-^#«^W'^ hn/H 
[002 6] -tfafltofclCfcixtf, IEI6<DmflE^T^*P 

s aw««ii>e)*9am 
[0027] #bkh\ *ss0j©^iSN*:3SBtt\ 

2StR±W|ElKI4«rE^4StRJ:(D|liaSi:miR§nTV> 
S. C©^> ttlEJB 2»«JiO|aK*SflWE»4«RJ: 

[0 0 2 8] ±WBj«l=J:tttf, »4S«irftSt)*)fc>* 
XttfflB *r»* 4 £tf 1 6S t) *>*>* 

*e>fciB»«*¥»f*SBa**B-T»# 

So 

[0 0 2 9] ffl?am4S«±iJ:jg^Sixfc* 
[0030] ±ia«^twj;tLtf, ®.%k<Dnmf&T&#> 

5 *y* »WB««*»e>B0 Ui"*-C 
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[0 0 3 1] »S^tt, ffiriam2S«iWls*4Stero 
sr 2 s«irtt-<T» 4 mm*i/2u±2m}ZkT<ojz t $ -c 

fcSCi, Xtt/S.a f ^2S«t^4Sffitro^3S^ 

[0 0 3 2] ±|ESfiglcJ:ix«. ga^wmffi^TSrffli 
l#£&£te^T-tS SJigBtfcSWi!!) 

io v\ &mm&<n¥m#mw.i!>mm.x'$ z„ 

[oo33] mmat. ttrgMmm+tium: h ? y-^ 

-o^So 

[0 0 3 4] ±ffi«fig^'j:Htf, 7*^H«Xli7i/ 

*v-70K/y ^ h@8&£«i»i^sc:i&< > gE«arom 

[0 0 3 5] »ii«-»4> WIE^2S«JiOglHimiS»4> 

[00 36] ±«B/dSi;;J:';h.tf, ®Mv>W£&Ttt&i 
x, ^j£&£H£irc-#5J^-e*<, 7v*->^/!) 

[ 0 0 3 7 ] Jffittctt. jKTiEig^ * iWIESg 1 m 

[0038] jiB«fi8ic ^j-ici, gbobjeer 

30 S„ 

[0 0 3 9] #36W«>«S53te^3£Hri* 

[0 0 4 0] ±!B»fiBU:«fc;h.tf, ga»<£>m/£&T£8) 

^m^ffi^T'tSo 

[004 1] *&w<n*m>#mm.v>mm*m*. $gim 

40 > hSSXJi^ U^rv^A-^y V Hfi]^S«T-*.S»2 
!5^2SSJi(0[HlK<Sr^-rSI©i:. S:«xSCi:* 
[004 2] *fc*^<D^*fis:^groaU3t*i*ttx W, 

^3Sts^e>> T'y > Ymmucs.-7^**s-7*>-7v s v 

[eIKS«t , fcS»2S«±'-^-t-Simi:, Mia^ 
50 ^>j/7°±wiHl8Si:StIie»2£«±<o(llK*gli^-rsxie 



(6) 



[0043] tm\zn. mwamm^nwrn h 9 

[0 0 4 4] »ilirtt. SftfE^T-^iy^^tfjBlU, »3 
[0 0 4 5] 

[0 0 4 6] mi<nMM&i) muz, *&W(omi<D io 

IM«o^»**«^»3t*ft«:*i-H"t?*)6 0 ill 
«llJi-C8ttBfSf^-12 («itfdWBlh9V^^^*«3i 

12fct>4:oK±*tr*^y^l3*:*fWU SH2g;Ki4 
±Mi*U ***-y^l3Ji©IBKi:J|!2**l4JiOlH 

> Kl6j5S*fi8*ttX*5 9. KlBtJR2^s/ K16 

<^#ii££<5r£K:j; 9. y^i3±oiai6i:JB 2 20 

ssi4±^ie]8§ (e«i7ft^) &&m-rz>o mi (a) 

JHl*«llfcJS2*«l4*:IS!>'frte*TV^SH,-H 
1 (b) tt, 3R^^^13«rMMIU IS 2 StR14J->*«E 
*U »l«Kllt*9l»v>fcB'e*)S. »l/<yKl6 

[0047] b 2 a. *fg^*>is i <nmmm<D¥mftm 

BRB, B2 (b) II T«W*fe<B**BT*>6. ^2S 
«14£ IT, V hSJS (*HJIS«-eWt. M®SE«S(D 30 

^y>-hSt£) iffiv^i^o ■ WBB<oEi»i7iBtt % t*r 
[0 0 4 8] zhb<Dmm\^±ti&. yv^hmmzm 

■K *&gdKff^< U J6IW!l»«*:/h*<i-6 

[0 0 4 9] #SM6«"Cfi. *>-6ISi»17^»UT, fifit 
HtiS42Q, j5ttt5S«E^2.3mA, W*S jxSWERTdSl 
OOmVTNfe*. o£tK S&tffi^R. «x6m«E£l> HP* 40 

RKV 

SrSSfcLTl^So fc$BEJftl7fc»l/T\ «tt«*s 

42Q* **ffl[^41pF. ffSStt^^ft^/is-efcio 

RC<t 

SrttfcLTl**. *fc, ±IEOgEj»17J^LX, g£i®iH 
dSlOOjiuu Ej»ft^256mm. EflUWl. 6/iin> tefiMW 
2.6xlO" 8 Qm, «tfiffi#42Q-efc3 0 o* !K g£l&*g£: 50 
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g^8eS«rL. E3»J5Srd, J8tt*«:i\ t It, «fit« 
R=rL/(Wd) 

t£j:!>4*3£S*i-Cl^So ±1B<OElftl7^»UT. 
45xlO" 11 Fm~ 1 , ®*tt*541pF-e*6 6 o* *K -£tf>gS;&ft 
C=fS/t 

[0 0 5 0] EIMm* e«UK 

ff, Ei»«, gE*ftg, iHUBtM* mum* a*. * 

[005 1] 4fc\ JBlSKlK MMI?12* 
^13. ^2S«14, fBl/<yKl5, JB2/<y-Kl6. gEi® 

17. ifr^?4nL8*2f*>tt*h Wfc&fe* HKtftJftt. ' 

[0 0 5 2] (fB 2 B 3 tt, #$§Wtf>SB 2 CO 

*lS«©**(t?««o«3t*tt*r»^HTfc*. $11 
4Rll_bt?«t6lR^12 (Mtff»Ih7y^^^tix 

12Srt>i:o£JlJi-&tp5ll : f-^y^l3S:«a«IL, g!3S£E19 
■-h^R*U *6lc*T-^y^l3fc|(S2»«14J:^E* 
U *^y>^13±<oliIKi:®2Sffil4J:^IlIKSr»jK 

ft, !B3filE19Sr^UTjB-2fi«[14^fc(B^*nSo (3 
3 (a) »iatKil4:*3a«El9*rB*>-&fc*TV^ 
SB. B3 (b) 3R**-y^l3«:*ntU $3M 
19±—^U $3S«19^$2SSl4^te!9^^-frX 
V'^H, B3 (c) fi, ^^^^ , 13^$2^Sl4Ji- 

I5t*2^y K16j:0«a«ri:SO»;'IB3XtS^&9 

[0 0 5 3] H4it *&W<Dn2<nm&m<n*mi£m 

w<offi&&^-rm-?'hz>o B4 (a) ±wfrb<p& 

mm. B4 (b) tt\ T«^bOJfe»B-efc6. $2£ 

[0054] cne>^*B&iwj:ntf. 7i/*v^!i 
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[0055] mimmu mmm+iz. m*** 
^i3, m2mm4. jbi^kis, SB2/<$/Ki6, mm 

17, fc*T;/7^18, Sg3S«[19 N SJREi»20/£^^tt 

10 0 5 6] (i3 0H*fl) H5fi, *3&M^*3-0' 
LT»BI h7^^ ft^tf * 721*fK 2 S«22 

[0 0 5 7] *StJfi«"^tt, JB4S«27|C^T«3iU^> 

[0 0 5 8] ■*i a *^</^2lSr«2StE22lCte^U 
^tf>£>£, »2XtE22^*4S«27S:»^#«tt-*|'28S: 

V^^T-26^^4^«27^ibf«jg(|LT 1 b<fcV> 0 Wttfc^ U 
^ hnyW^^5'-fe>'^^26Sr»4S«27^P 5 5d«|-r«5 
»2 3E«22^«HBSHRh7 V^^^(E^.Six 

^^y-feV^|R^26^j*Stt6wt»3:/i5o 
[0 0 5 9] 44b\ ±IS«^i:«®{c, m*7y72ljfl 
hB/U$*yt^*^m, S4SS27 

V\> 

[0 0 6 0] ±15»fiKJ-J:ix«, «8IBlR^i: U"C»JKh 
[00 6 1] r ^mu^ hn^^^^ir^^^ 

^■26«:# 4 *tE27^6«(i l*v > t 

It 12 SS22 £ IS 4 g«27 «:BS 0 fc to*fcttfB"T?¥ 

[00 6 2] iW5l^ £2S4S22J:JB4£tf272:tt 

v^*«6Sr»fiK Lfcfg 4 St£27 £ fe 9 *> toi*:5 C £ 

[0 0 6 3] *SBft«-C«. hP^Us/t 
^^*^26^««ffiS:#*&-r5ffij»25tc»LT. «tt«30S 
42 Q, ffl£tl€>m^ 5 2.3mA, »*StL-5«BEBT.^100mV 
T*$>6o hn/W^^5/-fe^|fi^26 
(dSi«Srttj(&i--5Bai»25ir»LT, Jgfitffi&R, 

ho^^*^-fe^*^27jrffFar$n-5WE»TSr 
hP/VU^t *^26li««S:flMI&i- 6 gB$*25|c:*j- 
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ttx EMBtflOOjiiiu BE»S^ s 256mm. BBIMC^i. 6 M 

nu 1Sfet^^2.6xlO" 8 Qra. SinfiS^Q 

9 % tixi/^ hP/i^*y*^***26l;:««&0Mi& 

-*-&B£26K:#L-C\ SUBMBSrW. BM&e&U 

d, »*t**r, £LT, SfetffiRd^ R=rL/(Wd){Ci t) » 

[00 6 4] ***«<0«rtfc iixtf, ffifBlti^i: IT 

io b*ml «6^m*tft. muKmtzz*. mmit-r 

^^^^26ti, IB2Xfi22«d^&, ISffi/385fc«/8W 
[0 0 6 6] C^WiglC^nff. Ki®£>mffiS$T£r«] 

^^5/ir>x^^(D^^, o aw- c 

20 [006 7] *Hlfe«-e«. « 2 S«22 £ $g 4 S«27d> 
I^Sjffi^#$T% S2S«22i:m4S«27t^l»K3S 

22lr|t-<TJB4S«27dSl/2KJi2flSKT©*# |g 
2 gl£22 tm* S«24 1 ofKtf S4s<D.iK^o. lV^CEJlT 

[0 0 6 8] CtL^Ofll^Ctntf, ei»^S/H*T£: 

30 [0 0 6 9] *HJt«"Cf4. fR 2 S«220— 
. ^* J ?■26*JBfi^L-CV^a 0 co«36(cJ:tLtf % 

[0 0 7 0] 443, *^^>^2U ^2S«22, 
> K23. JB2/^2/ K24. gE«S25, t«xl/^r ha^U 
y-feV^iRT-26, S4StS27, a*»«ttft2844f<7)«- 
ft. «»4if«:. V^45tOTS>ott,, 

40 [0 0 7 1] (^4^HiS^J) 0 6 11, *mW<Dm4<D 

*»i*«««:«*.-CV^i 0 H6 (a) tt, 

6o **««3l_h«c. 3R^y^32^ffiB*4x, gfij»33 

0K35^«tt$4xTV^* o fR^j/^32f±. ^1-S3 

[0 0 7 2] w^»5g^J:4xtf, @ajjS(OSEEB 
50 T*r»*.. »***«Jfrt6K«l3ftSSftv^«*C3t*»1Bfc 
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.AIMS 



laim(s)] 

laim 1] It is the semiconductor device which exfoliates from the 1st substrate, is a semiconductor device equipped 
th an element chip imprinted to the 2nd substrate, and a circuit on the 2nd substrate connected with a circuit on said 
sment chip, and is characterized by said 2nd substrate being a printed circuit board or a flexible printed circuit 
bstrate including one or more functional devices in which said element chip was formed on the 1st substrate, 
laim 2] It is the semiconductor device which said element chip exfoliates from the 1st substrate in a semiconductor 
vice according to claim 1 , and is characterized by imprinting through the 3rd substrate to the 2nd substrate, 
laim 3] Form a functional device on the 1st substrate and an element chip containing said one or more functional 
vices is exfoliated. It is the semiconductor device which imprints to up to the 2nd substrate and connects a circuit on 
id element chip, and a circuit on said 2nd substrate. Or form a functional device on the 1st substrate and an element 
ip containing said one or more functional devices is exfoliated. A semiconductor device which is a semiconductor 
vice which imprints to up to the 3rd substrate, imprints said element chip to up to the 2nd substrate further, and 
nnects a circuit on said element chip, and a circuit on said 2nd substrate, and is characterized by using a printed circuit 
ard as said 2nd substrate. 

laim 4] Form a functional device on the 1st substrate and an element chip containing said one or more functional 
vices is exfoliated. It is the semiconductor device which imprints to up to the 2nd substrate and connects a circuit on 
id element chip, and a circuit on said 2nd substrate. Or form a functional device on the 1st substrate and an element 
ip containing said one or more functional devices is exfoliated. A semiconductor device which is a semiconductor 
vice which imprints to up to the 3rd substrate, imprints said element chip to up to the 2nd substrate further, and 
nnects a circuit on said element chip, and a circuit on said 2nd substrate, and is characterized by using a flexible 
inted circuit as said 2nd substrate. 

laim 5] It is the semiconductor device characterized by said printed circuit board or said flexible printed circuit 
bstrate being a double-sided wiring type or a multilayer-interconnection type in a semiconductor device given in 
urn 1 thru/or any 1 term of 4. 

laim 6] A semiconductor device characterized by filling RI<V in a semiconductor device given in claim 1 thru/or any 
:erm of 5 when setting R and flowing current to I and setting a voltage drop permitted to V for resistance to each 
ring. 

laim 7] A semiconductor device characterized by filling RC<tau in a semiconductor device given in claim 1 thru/or 
y 1 term of 6 when setting R and capacity value to C and setting a time constant permitted to tau for resistance to each 
ring. 

laim 8] A semiconductor device characterized by setting L and wiring thickness to d, setting resistivity to r, and said 
sistance R being specified [ wire length / W and ] by R=rL/(Wd) in wiring width of face in a semiconductor device 
cording to claim 6 or 7. 

laim 9] A semiconductor device which sets insulator layer thickness to t, sets a dielectric constant to epsilon, and is 
aracterized by said capacity value C being specified by C=epsilon S/t in a semiconductor device according to claim 7 
out an insulator layer which sandwiches S and said wiring for lap area of each aforementioned wiring and other 
ring. 

laim 10] A semiconductor device characterized by said functional device being a thin film transistor in a 
miconductor device given in claim 1 thru/or any 1 term of 9. 

laim 1 1] A semiconductor device characterized by forming an organic electroluminescent element in a different field 
>m a field where said thin film transistor of said 2nd substrate was imprinted in a semiconductor device according to 
iim 10. 

laim 12] A semiconductor device characterized by said functional device being an organic electroluminescent 
tp://www4.ipdl.jpo.go.jp/cgi-bi^ 1/12/2004 
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ment in a semiconductor device given in claim 1 thru/or any 1 term of 9. 

laim 13] A semiconductor device characterized by forming a thin film transistor in a different field from a field where 
d organic electroluminescent element of said 2nd substrate was imprinted in a semiconductor device according to 
im 12. 

laim 14] A semiconductor device characterized by filling RI<V when setting to V a voltage drop permitted by I and 
d organic electroluminescent element in current which flows R and said organic electroluminescent element in 
istance in a semiconductor device according to claim 12 or 13 to wiring which supplies current to said organic 
jctroluminescent element. 

laim 15] A semiconductor device characterized by setting L and wiring thickness to d, setting resistivity to r, and said 
istance R being specified [ wire length / W and ] by R=rL/(Wd) in wiring width of face in a semiconductor device 
wording to claim 14 to wiring which supplies current to an organic electroluminescent element. 

laim 16] It is the semiconductor device characterized by said organic electroluminescent element having structure of a 
nsparent electrode / luminous layer / cathode from said 2nd substrate side in a semiconductor device according to 
im 12 or 13. 

laim 17] A semiconductor device which is equipped with the 4th substrate which sticks with said 2nd substrate 

ther and is set, and is characterized by connecting a circuit on said 2nd substrate with a circuit on said 4th substrate in 

emiconductor device given in claim 1 thru/or any 1 term of 16. 

laim 1 8] A semiconductor device characterized by connecting with an organic electroluminescent element or a thin 
n transistor by which a circuit on said 2nd substrate was formed on said 4th substrate in a semiconductor device 
wording to claim 17. 

laim 19] Said organic electroluminescent element formed on said 4th substrate in a semiconductor device according 
claim 18 is a semiconductor device characterized by having structure of a transparent electrode / luminous layer / 
hode from said 2nd substrate side. 

laim 20] A semiconductor device characterized by magnitude or/and coefficient of thermal expansion of said 2nd 
Dstrate and said 4th substrate being comparable in a semiconductor device given in claim 17 thru/or any 1 term of 19. 
laim 21] A semiconductor device characterized by that said 4th substrate is the magnitude of an or more 1/22 double 
s or equal, or/and a difference of coefficient of thermal expansion of said 2nd substrate and said 4th substrate being 
%/degree C or less in a semiconductor device according to claim 20 compared with said 2nd substrate, 
laim 22] It is the semiconductor device characterized by for said 4th substrate sticking a field where said functional 
vice is a thin film transistor, and said thin film transistor of said 2nd substrate was imprinted on a different field in a 
niconductor device according to claim 18, and being united. 

laim 23] A semiconductor device characterized by concentrating and forming a drawer electrode on said 2nd 
DStrate in the one side of said 2nd substrate in a semiconductor device given in claim 1 thru/or any 1 term of 22. 
laim 24] A semiconductor device which said element chip exfoliates by laser radiation from said 1st substrate, or/and 
characterized by being the imprinted element chip in a semiconductor device given in claim 1 thru/or any 1 term of 

laim 25] An electro-optic device characterized by equipping claim 1 thru/or any 1 term of 24 with a semiconductor 
vice of a publication. 

laim 26] A manufacture method of a semiconductor device characterized by having a production process which 
foliates and imprints a production process which forms a functional device on the 1st substrate, and an element chip 
lich contains said one or more functional devices from said 1st substrate to up to the 2nd substrate which is a printed 
cuit board or a flexible printed circuit substrate, and a production process which connects a circuit on said element 
ip, and a circuit on said 2nd substrate. 

laim 27] The manufacture method of the semiconductor device characterized by to have the production process which 
rms a functional device on the 1st substrate, the production process which exfoliate and imprint the element chip 
lich contains said one or more functional devices from said 1st substrate to up to the 3rd substrate, the production 
Dcess which imprint said element chip from said 3rd substrate to up to the 2nd substrate which is a printed circuit 
ard or a flexible-printed-circuit substrate, and the production process which connect the circuit on said element chip, 
d the circuit on said 2nd substrate. 

laim 28] A manufacture method of a semiconductor device characterized by said functional device being a thin film 
nsistor or an organic electroluminescent element in a manufacture method of a semiconductor device according to 
um 26 or 27. 

laim 29] A manufacture method of a semiconductor device that a production process which exfoliates and imprints 
id element chip to up to the 3rd substrate in a manufacture method of a semiconductor device given in claim 26 

p://ww4.ipdl.jpo.go.jp/cg^ 1/12/2004 
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u/or any 1 term of 28 is characterized by performing exfoliation or/and an imprint using laser radiation. 



•anslation done.] 
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•TAILED DESCRIPTION 

etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] This invention relates to the semiconductor device equipped with 
ictional devices, such as a thin film transistor and organic electroluminescence, and the electro-optic device equipped 
fch this semiconductor device. 
)02] 

escription of the Prior Art] A functional device is [ whole / a part of] in the semiconductor device equipped with 
ring between a functional device, for example, a thin film transistor and an organic electroluminescent element, and 
s functional device, or a support substrate, and there are not few cases where they are wiring and a support substrate, 
ler than it. Since a complicated manufacture process is needed with the altitude for creating a highly efficient 
ictional device when manufacturing a functional device, and wiring and a support substrate for this semiconductor 
rice through the manufacture process same as one, generally a manufacturing cost becomes a large sum. However, 
ly for wiring or a support substrate, an advanced and complicated manufacture process is not needed but the 
inufacturing cost is cheap. If a functional device, and wiring and a support substrate can be created separately, a 
ictional device can be arranged only into the portion needed and it will average as a whole, it is possible to reduce the 
inufacturing cost of this semiconductor device. 

)03] then, this invention — persons forming a functional device on the 1st substrate, and exfoliating, imprinting the 
:ment chip containing one or more functional devices to up to the 2nd substrate, connecting the circuit on an element 
ip, and the circuit on the 2nd substrate, and forming a semiconductor device — Or it came to consider forming a 
ictional device on the 1st substrate, exfoliating, imprinting the element chip containing one or more functional 
vices to up to the 3rd substrate, imprinting an element chip to up to the 2nd substrate further, connecting the circuit on 
element chip, and the circuit on the 2nd substrate, and forming a semiconductor device. Since a functional device can 
arranged only into the portion needed according to this method, if it averages as a whole, it is possible to reduce the 
inufacturing cost of this semiconductor device. And if the semiconductor device which carried out in this way and 
is formed is used, cost can be reduced and an electro-optic device can be manufactured. 
304] Laser ABYURESHON, adhesives, etc. can use a Prior art for the process of exfoliation or an imprint. In 
dition, these conventional technology For example T.Shimoda, et al, and Techn. Dig.IEDM 1999, 289, and S. 
sunomiya, et al, and Dig. Tech.Pap.SID 2000 and 916 and T. It is detailed to Shimoda, Proc.Asia Display / IDW'Ol, 
7, S.Utsunomiya, et al, Proc.Asia Display / IDW'Ol , and 339. 
305] 

roblem(s) to be Solved by the Invention] According to the above-mentioned method, it becomes possible to 
inufacture a very large-sized semiconductor device, holding down a manufacturing cost low. In order to operate a 
ge-sized semiconductor device at this time, it becomes a development technical problem how the voltage drop of 
ring is suppressed and whether a time constant is reduced. 

306] however, the thing for which wiring thickness is thickened and wiring resistance is made low according to the 
Dblem of a tact time or internal stress in the conventional vacuum membrane formation process therefore there was a 
nit in wiring or thick-film-ization of an insulator layer - moreover, there was a limit also in suppressing the voltage 
op of wiring and reducing a time constant by thickening insulator layer thickness and making insulator layer capacity 
lall. 

007] Then, this invention forms a functional device on the 1st substrate, and exfoliates the element chip containing 
ie or more functional devices. When imprinting to up to the 2nd substrate, connecting the circuit on an element chip, 
d the circuit on the 2nd substrate and forming a semiconductor device Or form a functional device on the 1st substrate 
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d the element chip containing one or more functional devices is exfoliated. When imprint to up to the 3rd substrate, an 
jment chip is further imprinted to up to the 2nd substrate, the circuit on an element chip and the circuit on the 2nd 
DStrate are connected and it forms a semiconductor device, the voltage drop of wiring of the 2nd substrate is 
Dpressed and it aims at reducing a time constant. 
)08] 

leans for Solving the Problem] It is a semiconductor device equipped with an element chip which a semiconductor 
vice of this invention exfoliated from the 1st substrate, and was imprinted to the 2nd substrate, and a circuit on the 
d substrate connected with a circuit on said element chip, and said 2nd substrate is characterized by being a printed 
cuit board or a flexible printed circuit substrate including one or more functional devices in which said element chip 
is formed on the 1 st substrate. 

)09] Suitably, said element chip exfoliates from the 1st substrate, and is imprinted through the 3rd substrate to the 2nd 
DStrate. 

310] Moreover, a semiconductor device of this invention forms a functional device on the 1st substrate, and exfoliates 
element chip containing said one or more functional devices. It is the semiconductor device which imprints to up to 
5 2nd substrate and connects a circuit on said element chip, and a circuit on said 2nd substrate. Or form a functional 
vice on the 1st substrate and an element chip containing said one or more functional devices is exfoliated. In a 
niconductor device which imprints to up to the 3rd substrate, imprints said element chip to up to the 2nd substrate 
rther, and connects a circuit on said element chip, and a circuit on said 2nd substrate, it is characterized by using a 
•nted circuit board as said 2nd substrate. 

31 1] Moreover, a semiconductor device of this invention forms a functional device on the 1st substrate, and exfoliates 
element chip containing said one or more functional devices. It is the semiconductor device which imprints to up to 
j 2nd substrate and connects a circuit on said element chip, and a circuit on said 2nd substrate. Or form a functional 
vice on the 1st substrate and an element chip containing said one or more functional devices is exfoliated. It is at a 
niconductor device which imprints to up to the 3rd substrate, imprints said element chip to up to the 2nd substrate 
rther, and connects a circuit on said element chip, and a circuit on said 2nd substrate, and is characterized by using a 
xible printed circuit as said 2nd substrate. 

312] Suitably, said printed circuit board or said flexible printed circuit substrate is a double-sided wiring type or a 
lltilayer-interconnection type. 

313] according to the above-mentioned configuration, thickening wiring thickness and making wiring resistance low 
ing a printed circuit board or said flexible printed circuit substrate, — moreover, reducing a manufacturing cost by 
ckening insulator layer thickness and making insulator layer capacity small, a voltage drop of wiring is suppressed 
d a time constant can be reduced. Furthermore, as the 2nd substrate, when using a flexible printed circuit, a thin 
ape, a light weight, and bending are possible, and, finally a semiconductor device which cannot break easily can be 
tained. 

314] Suitably, a semiconductor device of this invention fills RI<V, when R and flowing current are set to I and it sets 
/oltage drop permitted to V for resistance to each wiring. 

315] Moreover, RC<tau is filled, when setting R and capacity value to C and setting a time constant permitted to tau 
r resistance to each wiring. 

316] Moreover, in wiring width of face, L and wiring thickness are set to d, resistivity is set to r, and resistance R is 
ecified [ wire length / W and ] by R=rL/(Wd). 

317] Moreover, capacity value C is specified by C=epsilon S/t about an insulator layer which sandwiches S and 
ring for lap area of each wiring and other wiring, using a dielectric constant as epsilon using insulator layer thickness 
t. 

318] According to the above-mentioned configuration, a wiring material, wiring thickness, wiring width of face, a 

re length, an insulator layer material, insulator layer thickness, etc. can be optimized. 

319] Suitably, said functional device is a thin film transistor or an organic electroluminescent element. 

320] In this case, it is desirable to form an organic electroluminescent element (or thin film transistor) in a different 

;ld from a field where said thin film transistor (or organic electroluminescent element) of said 2nd substrate was 

iprinted. 

321] According to the above-mentioned configuration, without complicating a printed circuit board or a flexible 
inted circuit, a voltage drop of wiring is suppressed and a time constant can be reduced. 
022] Suitably, a semiconductor device of this invention fills RI<V, when said functional device is an organic 
sctroluminescent element and a voltage drop permitted by I and organic electroluminescent element in current which 
>ws R and an organic electroluminescent element in resistance to wiring which supplies current to an organic 
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ctroluminescent element is set to V. 

)23] Furthermore, in this case, to wiring which supplies current, L and wiring thickness are set to d, resistivity is set to 
md resistance R is specified [ wire length / W and ] as an organic electroluminescent element by R=rL/(Wd) in wiring 
ithofface. 

>24] thickening wiring thickness and making wiring resistance low using a printed circuit board or said flexible 
nted circuit substrate, also in a semiconductor device equipped with a thin film transistor or an organic 
ctroluminescent element as a functional device, according to the above-mentioned configuration — moreover, 
tucing a manufacturing cost by thickening insulator layer thickness and making insulator layer capacity small, a 
Itage drop of wiring is suppressed and a time constant can be reduced. Moreover, a wiring material, wiring thickness, 
ring width of face, a wire length, an insulator layer material, insulator layer thickness, etc. can be optimized. 
)25] Suitably, when a functional device is an organic electroluminescent element, an organic electroluminescent 
ment has structure of cathode / luminous layer / transparent electrode from the 2nd substrate side. 
)26] According to the above-mentioned configuration, improvement in luminescence external fetch effectiveness can 
aimed at by it not only can reducing a time constant, but suppressing a voltage drop of wiring and taking out 
ninescence of an organic electroluminescent element from a transparent electrode side. 

)27] Suitably, it has the 4th substrate which sticks a semiconductor device of this invention with said 2nd substrate 
ther, and is set, and a circuit on said 2nd substrate is connected with a circuit on said 4th substrate. In this case, it is 
sirable to connect with an organic electroluminescent element or a thin film transistor by which a circuit on said 2nd 
>strate was formed on said 4th substrate. 

)28] According to the above-mentioned configuration, a still more highly efficient semiconductor device is realizable 
sticking with the 4th substrate in which sticking with the 4th substrate and uniting, an organic electroluminescent 
ment, or a thin film transistor was formed, and uniting. 

)29] Suitably, an organic electroluminescent element formed on said 4th substrate has structure of cathode / luminous 
r er / transparent electrode from the 2nd substrate side. 

)30] According to the above-mentioned configuration, improvement in luminescence external fetch effectiveness can 
aimed at by it not only can reducing a time constant, but suppressing a voltage drop of wiring and taking out 
ninescence of an organic electroluminescent element from a transparent electrode side. 

)31] Suitably, magnitude or/and coefficient of thermal expansion of said 2nd substrate and said 4th substrate are 
mparable. In this case, compared with the 2nd substrate, it is desirable that the 4th substrate is the magnitude of an or 
>re 1/22 double less or equal or/and for a difference of coefficient of thermal expansion of the 2nd substrate and the 
i substrate to be 0. 1 %/degree C or less. 

332] Also when it not only can reduce a time constant, but according to the above-mentioned configuration it 
Dpresses a voltage drop of wiring and there is a temperature change at the time of manufacture or actuation, a highly 
iable semiconductor device without separation or a camber can be realized. 

)33] Suitably, said functional device is a thin film transistor, and said 4th substrate is stuck and set by different field 
►m a field where said thin film transistor of said 2nd substrate was imprinted. 

)34] According to the above-mentioned configuration, without complicating a printed circuit board or a flexible 

nted circuit, a voltage drop of wiring is suppressed and a time constant can be reduced. 

)35] Suitably, a drawer electrode on said 2nd substrate is concentrated and formed in the one side of said 2nd 

bstrate. In this case, as for the 2nd substrate, it is desirable that it is a flexible printed circuit substrate. 

)36] According to the above-mentioned configuration, a voltage drop of wiring is suppressed and it becomes possible 

lot only can to reduce a time constant, but to carry out the roll-up of the flexible printed circuit. 

)37] Suitably, said element chip exfoliates by laser radiation from said 1st substrate, or/and is an imprinted element 

ip. 

)38] According to the above-mentioned configuration, easily, a voltage drop of wiring can be suppressed and 
ucture where a time constant can be reduced can be acquired. 

339] An electro-optic device of this invention is characterized by having a semiconductor device of this invention. 
340] According to the above-mentioned configuration, a voltage drop of wiring is suppressed, a request which reduces 
ime constant reducing a manufacturing cost to a powerful electro-optic device, a voltage drop of wiring is suppressed 
d a time constant can be reduced. 

341] A manufacture method of a semiconductor device of this invention is characterized by having a production 
Dcess which exfoliates and imprints a production process which forms a functional device on the 1st substrate, and an 
sment chip which contains said one or more functional devices from said 1st substrate to up to the 2nd substrate which 
a printed circuit board or a flexible printed circuit substrate, and a production process which connects a circuit on said 
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ment chip, and a circuit on said 2nd substrate. 

42.] Moreover, a production process in which a manufacture method of a semiconductor device of this invention 
ms a functional device on the 1st substrate, A production process which exfoliates and imprints an element chip 
ich contains said one or more functional devices from said 1st substrate to up to the 3rd substrate, It is characterized 
having a production process which imprints said element chip from said 3rd substrate to up to the 2nd substrate 
ich is a printed circuit board or a flexible printed circuit substrate, and a production process which connects a circuit 
said element chip, and a circuit on said 2nd substrate. 

43] Suitably, said functional device is a thin film transistor or an organic electroluminescent element. 

44] A production process which exfoliates and imprints said element chip to up to the 3rd substrate suitably performs 

bliation or/and an imprint using laser radiation. 

45] 

nbodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained. 
46] (The 1st example) Drawing 1 is drawing showing the manufacture method of the semiconductor device of the 1st 
imple of this invention. A semiconductor device is formed by forming functional devices 12 (for example, a thin film 
isistor, an organic electroluminescent element, etc.) on the 1st substrate 1 1, exfoliating, imprinting the element chip 
containing one or more functional devices 12 to up to the 2nd substrate 14, and connecting the circuit on the element 
p 13, and the circuit on the 2nd substrate 14. On the element chip 13, the 1st pad 15 which consists of a conductive 
terial is formed, the 2nd pad 16 which consists of a conductive material is formed on the 2nd substrate 14, and the 
:uit on the element chip 13 and the circuits on the 2nd substrate 14 (wiring 17 etc.) are connected by taking the flow 
lie 1st pad 15 and the 2nd pad 16. It is drawing which drawing and drawing 1 (b) on which drawin g 1 (a) sticks the 
substrate 1 1 and the 2nd substrate 14 exfoliated, imprinted the element chip 13 to up to the 2nd substrate 14, and 
loved the 1st substrate 11. Before an exfoliation imprint or the back may take a flow with the 1st pad 15 and the 2nd 
116. 

47] Drawing 2 is drawing showing the structure of the semiconductor device of the 1 st example of this invention. 
awing 2 (a) is an isometric plot from a top, and drawing 2 (b) is an isometric plot from the bottom. As the 2nd 
istrate 14, the printed circuit board (this example printed circuit board of double-sided wiring) is used. Between the 
ible-sided wiring 1 7, it has connected with the beer plug 1 8. 

48] according to such structures, thickening wiring thickness and making wiring resistance low using a printed 
suit board, — moreover, reducing a manufacturing cost by thickening insulator layer thickness and making insulator 
er capacity small, the voltage drop of wiring is suppressed and a time constant can be reduced. 

49] In this example, the voltage drop by which 2.3mA of current on which 42 ohms of resistance flow is permitted to 
ertain wiring 17 is lOOmV. That is, RI<V is filled, when setting R and the flowing current to I and setting the voltage 
*p permitted to V for resistance. Moreover, the time constant with which 42 ohms and 41pF of capacity value are 
mitted for resistance to a certain wiring 17 is 2 microseconds. That is, RC<tau is filled, when setting R and capacity 
ue to C and setting the time constant permitted to tau for resistance. Moreover, for 256mm and wiring thickness, 1.6 
urometers and resistivity are [ wiring width of face / 100 micrometers and a wire length / 2.6xl0-8ohmm and 
istance ] 42ohms to the above-mentioned wiring 17. That is, in wiring width of face, L and wiring thickness are set to 
esistivity is set to r, and resistance R is specified [ wire length / W and ] by R=rL/(Wd). Moreover, for insulator layer 
dcness, 1 micrometer and a dielectric constant are [ 3.45x10-1 lFm-1 and capacity value ] 41pF about the insulator 
er into which the lap area of the wiring and other wiring inserts 1 .2x10 to 6 m2, and wiring to the above-mentioned 
ring 17. That is, capacity value C is specified by C=epsilon S/t about the insulator layer which sandwiches S and 
ring for the lap area of the wiring and other wiring, using a dielectric constant as epsilon using insulator layer 
dcness as t. 

150] According to these methods, a wiring material, wiring thickness, wiring width of face, a wire length, an insulator 
er material, insulator layer thickness, etc. can be optimized. 

)51] In addition, no matter materials, such as the 1st substrate 1 1, a functional device 12, the element chip 13, the 2nd 
>strate 14, the 1st pad 15, the 2nd pad 16, wiring 17, and the beer plug 18, the manufacture method, structure, etc. 
y be what things, the thought of this invention is effective. 

>52] (The 2nd example) Drawing 3 is drawing showing the manufacture method of the semiconductor device of the 
i example of this invention. A semiconductor device is formed by forming functional devices 12 (for example, a thin 
n transistor, an organic electroluminescent element, etc.) on the 1st substrate 11, exfoliating, imprinting the element 
p 13 containing one or more functional devices 12 to up to the 3rd substrate 19, imprinting the element chip 13 to up 
die 2nd substrate 14 further, and connecting the circuit on the element chip 13, and the circuit on the 2nd substrate 14. 
at is, in this example, the element chip 13 exfoliates from the 1st substrate 11, and is imprinted through the 3rd 
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jstrate 19 to the 2nd substrate 14. It is drawing which drawing and drawing 3 (b) on which drawing 3 (a) sticks the 1st 
)strate 1 1 and the 3rd substrate 19 exfoliated, and imprinted the element chip 13 to up to the 3rd substrate 19, and 
iwing and d rawing 3 (c) which stick the 3rd substrate 19 and the 2nd substrate 14 imprinted the element chip 13 to up 
the 2nd substrate 14, and removed the 3rd substrate 19. After exfoliation imprinting from the 3rd substrate to the 2nd 
)strate, it performs taking a flow with the 1 st pad 1 5 and the 2nd pad 16. 

)53] Draw ing 4 is drawing showing the structure of the semiconductor device of the 2nd example of this invention, 
awing 4 (a) is an isometric plot from a top, and drawing 4 (b) is an isometric plot from the bottom. As the 2nd 
jstrate 14, the flexible printed circuit substrate (this example flexible printed circuit substrate of a multilayer 
erconnection) is used. Although it is three-layer wiring here, you may be four or more layers. Between the multilayer 
ring 17, it has connected with the beer plug 1 8. 

)54] according to such structures, thickening wiring thickness and making wiring resistance low using a flexible 
nted circuit substrate, — moreover, reducing a manufacturing cost by thickening insulator layer thickness and making 
sulator layer capacity small, the voltage drop of wiring is suppressed and a time constant can be reduced. Moreover, as 
5 2nd substrate 14, since the flexible printed circuit substrate is used, a thin shape, a light weight, and bending are 
ssible, and, finally the semiconductor device which cannot break easily can be obtained. 

)55] In addition, no matter materials, such as the 1st substrate 1 1, a functional device 12, the element chip 13, the 2nd 

DStrate 14, the 1st pad 15, the 2nd pad 16, wiring 17, the beer plug 18, the 3rd substrate 19, and the connection wiring 

, the manufacture method, structure, etc. may be what things, the thought of this invention is effective. 

)56] (The 3rd example) Drawing 5 is drawing showing the structure of the semiconductor device of the 3rd example 

this invention. The 1st, the 2nd example, and the outline of the element chip 21 and the 2nd substrate 22 which 

ntain a thin film transistor as a functional device, or these manufacture methods are the same. 

)57] The organic electroluminescent element 26 is formed in the 4th substrate 27 in this example. Moreover, the 

actional device on the 2nd substrate 22 is a thin film transistor. 

)58] The element chip 21 is first imprinted to the 2nd substrate 22, and the 4th substrate 27 is stuck on the 2nd 
pstrate 22 through the different direction electrical conducting material 28 after it. Then, you may exfoliate the 
janic electroluminescent element 26 from the 4th substrate 27. When exfoliating the organic electroluminescent 
jment 26 from the 4th substrate 27, the organic electroluminescent element 26 will be formed in a different field from 
s field where said thin film transistor of the 2nd substrate 22 was imprinted as a functional device. 
359] In addition, the above-mentioned configuration has the element chip 21 good for reverse also as a configuration 
which the thin film transistor is formed in the 4th substrate 27 including the organic electroluminescent element. 
360] according to the above-mentioned configuration, thickening wiring thickness and making wiring resistance low 
using a printed circuit board also in the semiconductor device equipped with a thin film transistor or an organic 
;ctroluminescent element as a functional device, — moreover, reducing a manufacturing cost by thickening insulator 
rer thickness and making insulator layer capacity small, the voltage drop of wiring is suppressed and a time constant 
a be reduced. 

361] Here, when not exfoliating the organic electroluminescent element 26 from the 4th substrate 27, where the 2nd 
bstrate 22 and the 4th substrate 27 are stuck and set, a semiconductor device is constituted at this example. 
362] Thus, a still more highly efficient semiconductor device is realizable sticking with the 2nd substrate 22 and the 
i substrate 27, and uniting, or by sticking with the 4th substrate 27 in which the organic electroluminescent element 
was formed, and uniting. 

363] In this example, the voltage drop by which 2.3mA of current to which 42 ohms of resistance flow to the wiring 
which supplies current to the organic electroluminescent element 26 is permitted is lOOmV. That is, RI<V is filled 
len setting to V the voltage drop permitted by I and the organic electroluminescent element 27 in the current which 
»ws R and an organic electroluminescent element in resistance to the wiring 25 which supplies current to the organic 
sctroluminescent element 26. Moreover, for 256mm and wiring thickness, 1 .6 micrometers and resistivity are [ wiring 
dth of face / 100 micrometers and a wire length / 2.6x1 0-8ohmm and resistance ] 42ohms to the wiring 25 which 
pplies current to the organic electroluminescent element 26. That is, to the wiring 25 which supplies current, in wiring 
dth of face, L and wiring thickness are set to d, resistivity is set to r, and resistance R is specified [ wire length / W 
d ] as the organic electroluminescent element 26 by R=rL/(Wd). 

064] According to the configuration of this example, in the semiconductor device equipped with a thin film transistor 
an organic electroluminescent element as a functional device, a wiring material, wiring thickness, wiring width of 
se, a wire length, an insulator layer material, insulator layer thickness, etc. can be optimized. 

065] In this example, the organic electroluminescent element 26 has structure of cathode / luminous layer / transparent 
jctrode from the 2nd substrate 22 side. The manufacture method of the organic electroluminescent element 26 is as 
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low-mentioned. 

366] According to this structure, improvement in luminescence external fetch effectiveness can be aimed at by it not 
ly can reducing a time constant, but suppressing the voltage drop of wiring and taking out luminescence of an organic 
ictroluminescent element from a transparent electrode side. 

367] In this example, the 2nd substrate 22 and the 4th substrate 27 are comparable magnitude, and the coefficient of 
srmal expansion of the 2nd substrate 22 and the 4th substrate 27 is comparable magnitude. Compared with the 2nd 
Dstrate 22, the 4th substrate 27 is the magnitude of an or more 1/22 double less or equal, and, more specifically, the 
Terence of the coefficient of thermal expansion of the 2nd substrate 22 and the 4th substrate 24 is 0.1 %/degree C or 
;s. 

368] Also when it not only can reduce a time constant, but according to such structures it suppresses the voltage drop 
wiring and there is a temperature change at the time of manufacture or actuation, a highly reliable semiconductor 
vice without separation or a camber can be realized. 

369] In this example, a thin film transistor is formed in one field of the 2nd substrate 22, and the organic 
ictroluminescent element 26 is formed in another side. According to this structure, without complicating a printed 
cuit board or a flexible printed circuit, the voltage drop of wiring is suppressed and a time constant can be reduced. 
D70] In addition, no matter materials, such as the element chip 21, the 2nd substrate 22, the 1st pad 23, the 2nd pad 24, 
ring 25, the organic electroluminescent element 26, the 4th substrate 27, and the different direction electrical 
nducting material 28, the manufacture method, structure, etc. may be what things, the thought of this invention is 
fective. 

371] (The 4th example) Drawing 6 is drawing showing the structure of the electro-optic device of the 4th example of 
s invention. The electro-optic device of this example is equipped with the semiconductor device of the same structure 
the 1st - the 3rd example. Drawing 6 (a) is general-view drawing. On the viewing area 31, the element chip 32 is 
•anged and wiring 33 is formed. Wiring 33 is connected to the drive circuit 35 by the drawer wiring 34. If the element 
ip 32 is formed on a viewing area 31 (equivalent to the 2nd substrate) like the 1st - the 3rd example, it can be **(ed), 
d it contains the display device, respectively. 

372] According to this structure, generally, the voltage drop of wiring is suppressed, the request which reduces a time 
nstant reducing a manufacturing cost to a powerful electro-optic device, the voltage drop of wiring is suppressed and 
ime constant can be reduced. Especially, in an electro-optic device, generally, since the surface ratio of wiring or a 
pport substrate to a functional device is large, wiring and a support substrate are created separately and the effect of 
iuction of the manufacturing cost by arranging a functional device only into the portion needed becomes more 
fective. 

973] In this example, the drawer electrode on the 2nd substrate is concentrated and formed in the one side of the 2nd 
bstrate in the semiconductor device which uses a flexible printed circuit substrate. 

074] According to this structure, the voltage drop of wiring is suppressed and it becomes possible it not only can to 
iuce a time constant, but to carry out the roll-up of the flexible printed circuit substrate. Drawing 6 (b) is drawing 
len carrying out a roll-up. 

075] In addition, the electro-optic device driven by the active matrix can also be manufactured using the 
miconductor device of this invention. Drawing 10 is circuitry drawing of the pixel field of an electro-optic device 70, 
d each pixel is electric field. From the scanning-line driver 71, the selection-signal line Vsel is supplied to each pixel, 
om the data-line driver 72, the signal line Vsig and the power supply line Vdd are supplied to each pixel. By 
ntrolling the selection-signal line Vsel and a signal line Vsig, the current program over each pixel is performed and 
ninescence by the light-emitting part OLED is controlled. 

076] (Example of the exfoliation imprint method) Drawin g 7 is drawing showing the example of the exfoliation 
iprint method of this invention. It explains as the one method of an exfoliation imprint of this invention. About the 
foliation imprint method, in addition, for example T.Shimoda, et al, and Techn. Dig.IEDM 1999, 289, and S. 
:sunomiya, et al, and Dig. Tech.Pap.SID 2000, 916, and T. It is detailed to Shimoda, Proc.Asia Display / IDW'Ol, 327, 
Utsunomiya, et al, Proc.Asia Display / IDW f 01 , 339, etc. 

077] First, the amorphous silicon film 42 is formed by PECVD which used SiH4 on the 1st substrate 41 made with a 
lartz or glass, and LPCVD using Si2H6. Next, a functional device 43 is formed on it. The 1st pad 44 is formed in the 
aximum upper layer ( drawing 7 (a)). This is made into vertical reverse, since it is made with lamination, a quartz, or 
ass at the 2nd substrate 45, it lets the 1st transparent substrate 41 pass, and only the element chip 47 to carry out an 
foliation imprint irradiates laser 46 ( drawing 7 (b)). Then, the amorphous silicon film 42 ABYURESHON and 
foliates and the element chip 47 imprints only the place which laser 46 irradiated to the 2nd substrate 45 ( drawing 7 
)). Thus, the exposure of laser 46 is used for exfoliation and an imprint of the element chip 47 here. According to this 
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icture, it becomes possible to ensure exfoliation and an imprint of the element chip 47. 

»7&] (Example of the manufacture method of a thin film transistor) Drawing 8 is drawing showing the example of the 
nufacture method of the thin film transistor of this invention. The manufacture method is explained about the thin 
n transistor as one of the functional devices of this invention. Here, it explains taking the case of a laser 
stallization polycrystal thin film transistor. First, an amorphous silicon film is formed by PECVD which used SiH4 
the 1st substrate 51 made with a quartz or glass, and LPCVD using Si2H6. By irradiating laser 53, it crystallizes and 
amorphous silicon film turns into the poly crystalline silicon film 52 ( drawing 8 (a)), the gate insulator layer 54 after 
rying out patterning of the polycrystalline silicon film 52 — forming membranes — the gate electrode 55 — membrane 
mation — and patterning is carried out ( draw ing 8 (b)). Impurities, such as Lynn and boron, are driven into the 
ycrystalline silicon film 52 in self align using the gate electrode 55, it is activated, and the source field and the drain 
Id 56 of CMOS structure are formed, an interlayer insulation film 57 — forming membranes — a contact hole — 
icturing — a source electrode and the drain electrode 58 — membrane formation — and patterning is carried out 
rawing 8 (c)). 

)79] (Example of the manufacture method of an organic electroluminescent element) Drawing 9 is drawing showing 
example of the manufacture method of the organic electroluminescent element of this invention. The manufacture 
thod is explained about the organic electroluminescent element as one of the functional devices of this invention, 
st, a transparent electrode 62 is formed on the 1st substrate 61 made with a quartz or glass, and opening is formed in a 
Id [ a field / the adhesion layer 63 / form / field / membranes and ] to make it emit light. Bank 64 is formed by 
[yimide or the acrylic and opening is formed in a field [ a field ] to make it emit light. ( Drawin g 9 (a)) . Next, the 
ttability on the surface of a substrate is controlled by plasma treatment, such as oxygen plasma and CF4 plasma, 
en, the hole-injection layer 65 and a luminous layer 66 are formed according to vacuum processes, such as liquid 
ise processes, such as a spin coat, squeegee coating, and an ink jet process (T.Shimoda, S.Seki, et al, Dig.SID'99, 
5, S.Kanbe, et al, Proc.Euro Display'99 Late-News Papers, 85), and a spatter, vacuum evaporationo. In order that a 
rk function may make it small, the cathode 67 containing alkali metal is formed, and it closes with encapsulant 68 
I completes ( drawing 9 (b)). In addition, the example of the manufacture method of this organic electroluminescent 
ment can also be used as the manufacture method of the organic electroluminescent element formed in the 4th 
>strate. 

)80] (in addition to this) The semiconductor device of this invention is applicable to various kinds of electronic 
nipment equipped with an electro-optic device. The example of the electronic equipment which can apply the 
niconductor device of this invention to drawing 11 is given. 

)81 ] This drawing (a) is an example of application to a cellular phone, and the cellular phone 230 is equipped with the 
tenna section 231, the voice output section 232, the voice input section 233, the control unit 234, and the electro-optic 
vice (electro-optic device 10 shown in drawing 10 by a diagram) equipped with the semiconductor device of this 
/ention. Thus, the electro-optic device equipped with the semiconductor device of this invention is available as a 
iplay of a cellular phone 230. 

)82] This drawing (b) is an example of application to a video camera, and the video camera 240 is equipped with the 
evision section 241, a control unit 242, the voice input section 243, and an electro-optic device (electro-optic device 
shown in drawing 10 by a diagram) equipped with the semiconductor device of this invention. Thus, the electro-optic 
vice equipped with the semiconductor device of this invention is available as a finder or a display. 
)83] This drawing (c) is an example of application to a pocket mold personal computer, and the computer 250 is 
uipped with the camera section 251, the control unit 252, and the electro-optic device (electro-optic device 10 shown 
drawing 10 by a diagram) equipped with the semiconductor device of this invention. Thus, the electro-optic device 
uipped with the semiconductor device of this invention is available as a display. 

384] This drawing (d) is an example of application to a head mount display, and the head mount display 260 is 
uipped with the electro-optic device (electro-optic device 10 shown in dr awin g 10 by a diagram) equipped with the 
niconductor device of a band 261, the optical-system stowage 262, and this invention. Thus, the electro-optic device 
uipped with the semiconductor device of this invention is available as a source of image display. 
385] This drawing (e) is an example of application to a rear mold projector, and the projector 270 is equipped with the 
jctro-optic device (electro-optic device 10 shown in dra wing 10 by a diagram) which equips a case 271 with the light 
urce 272, the synthetic optical system 273, a mirror 274, a mirror 275, a screen 276, and the semiconductor device of 
s invention. Thus, the electro-optic device equipped with the semiconductor device of this invention is available as a 
urce of image display. 

386] This drawing (f) is an example of application to a front mold projector, a projector 280 is equipped with the 
jctro-optic device (electro-optic device 10 shown in drawing 10 by a diagram) which equips a case 282 with the 
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miconductor device of optical system 281 and this invention, and the display of it on a screen 283 is attained in the 
iag_e. Thus, the electro-optic device equipped with the semiconductor device of this invention is available as a source 
image display. 

387] An electro-optic device equipped with the semiconductor device of not only the above-mentioned example but 
s invention is applicable to all electronic equipment. For example, it is utilizable for a fax machine with a display 
action, the finder of a digital camera, the pocket mold TV, DSP equipment, PDA, an electronic notebook, the 
Jitning notice board, the display for an advertisement public notice, etc. 
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3VELTY A chip (13) contains a function element (12), thin-film transistor, organic electroluminescent element 
rmed on a substrate. The chip is peeled from the substrate and transferred to a flexible printed circuit board. 

ETAILED DESCRIPTION INDEPENDENT CLAIMS are also included for the following: 

) electro-optical apparatus; and 

) semiconductor device manufacturing method. 

5]E For electronic device such as facsimile, digital camera, portable television, digital signal processor, personal digital 
distant, electronic notebook, notice board, display for advertisement public notice. 

D VANTAGE As the function element is arranged only at the required substrate, the manufacturing cost is reduced. 

2SCRIPTION OF DRAWING(S) The figure shows a sectional view of the semiconductor device. 
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